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Ç ATLAS/TileCal Detector

Å Particle detectors of the LHC accelerator had been designed to have integrated 

electronics.

Å big constraints: continuous radiation exposure, very limited space, only water 

cooling available, and an external DC magnetic field from superconducting 

magnets.

Å Protecting the electronics inside the detectors from damages and overheating, and 

expanding their lifespan, is required.

V Continuous and good heat dissipation is necessary.

ÇLow Voltage Power Supply (LVPS)

Å The LVPS brick is a 6 layer board with dimensions 80.26 mm square.

Å The main electronic components are the transformer, MOSFETs and inductors.

Å The thermal coupling between the electronic components of the brick and the 
cooling system is provided by means of alumina cylinders.

Å The thermal posts are in contact with the rear of the electronic components via a 
third-party material referred as the Thermal Interface Material (TIM).
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Ç Thermal Interface Materials (TIM)

Å Material utilised in between two interfaces in electronic devices.

Å TIM are polymer or metal-based materials, filled with conductive particles. 

Å Protect expensive systems (overheating, damageé), expand their lifespan.

Å Heat conduction coefficient of the Thermal Interface Material is considered low 

for many contemporary applications (micro- and nano-electronicé).

V Integrating Carbonaceous Nanomaterials



Carbon Nanomaterials
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Global Nanotechnology Market & Forecast to 2024 1

Å The global nanotechnology market is expected to exceedUS$ 125 Billionmark by 2024.

Å the nanomaterials captured highest share of the global nanotechnology market.

Å Nanoparticles holds over 85% share of the global nanomaterials market.

Carbon Allotropes
Å 3D: Graphite, Diamond, Amorphous Carbon.

Å 2D: Graphene, Carbon nanoribbons (unzipped carbon nanotubes).

Å 1D: Carbon Nanotubes (single and multi walled), Carbon Nanohorns.

Å 0D: Fullerene, Nanodiamonds, Carbon Dots, Carbon Nanospheres.

Applications
Å Electronics, Energy, Biomedicine, as controlled/targeted drug delivery systems, 

supercapacitors, catalyst supports, superconductivity, hydrogen storage1.

1 "A. A. Deshmukh, S. D. Mhlanga and N. J. Coville, "Carbon spheres," Materials Science and Engineering: R: Reports, vol. 70, no. 1-2, pp. 1-28, 2010. 
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